Motivating people to contribute knowledge has become an important research topic and a major challenge for organizations. In order to promote knowledge sharing, managers need to understand the mechanism that drives individuals to contribute their valuable knowledge. Several theories have been applied to study knowledge-sharing behavior. However, the research settings and findings are often inconsistent. In this study, we use the social exchange theory as the basis to develop an extended model to explain knowledge-sharing behavior and include IT context as a moderator. A meta-analysis on 52 reported studies was conducted to examine how different factors in the social exchange theory affect knowledge-sharing behavior. The findings indicate that the social exchange theory plays an important role underlying individuals' knowledge-sharing behavior. The results also demonstrate that social interaction and trust can enhance individual's knowledge-sharing behavior. Furthermore, IT facilitation can moderate the effect of social interaction.
Introduction
Knowledge sharing is a core activity in organizational knowledge management (KM). However, effective knowledge sharing is not natural because people may consider their knowledge to be a valuable asset and are unwilling to share it. This is evidenced by a survey that indicated the biggest challenge organizations face with regard to knowledge management being "changing people's behavior," particularly with regard to knowledge sharing (Ruggles, 1998) . Therefore, research on why people would share their knowledge and how to motivate people to share their knowledge are popular topics.
A few theories have been used to explain the knowledge sharing behavior, such as the Theory of Reasoned Action (Lin, 2007b) and the Social Exchange Theory. Among them, social exchange theory (SET) has received higher attention because knowledge sharing by nature is an activity of mutual exchange. SET views knowledge sharing behavior from the angle that people do it with an expectation of return benefits. Social psychologists Thibaut and Kelley (1959) argue that people engage in a social exchange because of their anticipated reciprocity, expected gain in reputation and influence on others, altruism and perception of efficacy and direct reward.
Although a large amount of studies have applied the social exchange theory to interpret knowledge sharing behavior, they tend to focus on a small set of selective factors. These studies may be conducted in different contexts or utilize different information technologies (such as in virtual communities, KM Systems or face-to-face meetings). For example, Kankanhalli et al. (2005) examined the effect of employees' knowledge self-efficacy and enjoyment in helping others on employees' knowledge contribution to electronic knowledge repositories. Ye et al. (2006) studied several social exchange factors such as reputation, reciprocity, knowledge selfefficacy, enjoyment in helping others, and commitment to explain knowledge contribution of virtual Community (VC) members. investigated the effect of organizational support on employees' contribution frequency in traditional companies that used KM systems (KMS).
Different research settings cause another problem, that is, their findings may be inconsistent. Taking trust as an example, nine previous studies reported significant positive influences on individuals' knowledge-sharing behavior but five others reported insignificant relationship. This kind of inconsistency can be found on other social factors, such as organizational support, commitment, and social interaction. In an attempt to develop a more comprehensive social exchange model and clarify inconsistent findings in existing literature, this study classifies major factors that may affect knowledge sharing into three dimensions (individual cognition, interpersonal interaction, and organizational effort) and conducted a meta-analysis to consolidate their influences on individual's knowledgesharing behavior. Since the facilitation of information technology (IT) may play an important role, we include IT facilitation as a potential moderator. Hence, our research questions are as follows:
1. What are the effects of different social exchange factors on individuals' knowledgesharing behavior? 2. Whether the use of IT tools moderates the effect of these factors on knowledge sharing behavior?
In the next section, the social exchange theory and knowledge sharing are briefly introduced. This is followed by an explanation of our proposed research model and its variables. Then, the meta-analysis and the sample of this study are described. The findings from our meta-analysis are provided, and finally, the conclusion, implications and potential limitations are discussed.
Theoretical Development
The social exchange theory proposed by Blau in 1964 is a commonly used foundation for investigating individual's knowledge-sharing behavior. According to this theory, individuals interact with others based on a self-interest analysis of the costs and benefits of such an interaction. People seek to maximize their benefits and minimize their costs when exchanging resources with others (Molm, 2001) . These benefits need not be tangible because individuals may engage in an interaction with the expectation of reciprocity (Gouldner, 1960) . In such exchanges, people help others with the general expectation of some future returns, such as gaining desired resources through social reciprocity. In order to maximize the gained resources, individuals may build social relationships with others by sharing their knowledge. Davenport and Prusak (1998) have outlined a few perceived benefits that may regulate people's knowledge sharing behavior, including future reciprocity, status, job security, and promotional prospects. From this perspective, knowledge sharing will be positively affected when an individual expects to obtain certain future benefits through reciprocation (Cabrera and Cabrera, 2005) . Previous studies have reported quite a few factors related to the social exchange theory that can successfully explain knowledge-sharing behavior among individuals. They include personal cognition, interpersonal interaction, and organizational contexts. For example, Kankanhalli et al. (2005) argued that an individual's perceived benefit is one of the major factors that encourage employees to contribute knowledge to electronic knowledge repositories. According to , the amount of knowledge that people contribute to a virtual community depends on the level of satisfaction that they derive from being members of the community. studied the effect of interpersonal factors such as social interaction, trust, and norm of reciprocity on knowledge sharing in VCs. Moreover, have examined the organizational context for explaining knowledge sharing. Pai (2006) examined the role of top management support in the relationship between knowledge sharing and the use of IS/IT strategic planning. studied the effect of increased knowledge contribution within an organization.
Although the social exchange theory has been used successfully in explaining the be-havior of knowledge contributors, there is no comprehensive framework for classifying different factors and some existing findings are inconsistent. More specifically, the constructs used in some previous studies are diverse and contradictory findings on the same construct exist. In addition to the example of trust described in the introduction, the effect of organizational rewards on knowledge-sharing behavior is also inconsistent in different studies. found that reward systems were significant in affecting employee knowledge-sharing capabilities. Lin (2007b) , however, reported that organizational rewards did not have a significant effect on employees' willingness to share knowledge with their colleagues. These contradictory findings require further work to explicate the relationships.
In this section, we propose a framework that classify major factors into three categories, namely, individual cognition (intrinsic motivation and organizational commitment), interpersonal interaction (social interaction and trust), and organizational context (organizational support and reward systems). We also include IT context as a moderator in knowledge sharing.
Individual Cognitions Factors
Individual cognition is the first dimension in social exchange, which may include intrinsic motivation and organizational commitment. Intrinsic motivation refers to the motivation that makes people respond to an activity for its inherent enjoyment and satisfactions rather than for separable consequences (Ryan and Deci 2000) . During social exchange, benefits of human behavior can be extrinsic or intrinsic in nature (Blau, 1967) . People may choose to contribute their knowledge because they experience positive feelings of sociability . This positive feeling is a type of intrinsic reward, e.g., realizing one's complete personal and professional potential and feeling of pride when others use one's ideas . Osterloh and Frey (2000) found that intrinsic rewards are the most effective in facilitating the sharing of tacit knowledge. Thus, intrinsic motivation may drive individuals to share their knowledge with others. Hence, our first hypothesis of social exchange is posited below.
H1a: Intrinsic motivation is positively associated with an individual's knowledgesharing behavior.
Organizational commitment is defined by O' Reilly and Chatman (1986) as the level and type of psychological attachment an individual has with an organization. It refers to a positive attitude toward the organization (Meyer and Allen, 1997; Mowday et al., 1982) and to the quality of the relationship between the individual and the organization. Organizational commitment has been found to be related to many organizational behaviors including turnover, job satisfaction, sense of obligation, and helpfulness (Meyer et al., 1993; O'Reilly and Chatman, 1986) .
On the basis of shared membership, proposed that one's commitment to a collective refers to a sense of responsibility to help others within that group. This may play an important role in encouraging an individual to share his or her knowledge. Results from prior research on the usage of KMS provide supportive evidence that organizational commitment is a strong determinant of individual engagement in knowledge sharing (van den Hooff and . In an electronic network, an individual's commitment served as an important motivational factor for providing more helpful responses to others . Therefore, organizational commitment is considered to be the second major factor for the following hypothesis:
H1b: Organizational commitment is positively associated with an individual's knowledge-sharing behavior.
Interpersonal Interaction
"Exchange" in the social exchange theory refers to the actions of individuals in dyadic relations (Homans, 1958; Blau, 1964; Emerson, 1962) . Interpersonal interaction is also a channel for information and resource flows (Tsai and Ghoshal, 1998) . The more ex-change partners engage in interpersonal interactions, the greater is the intensity, frequency, and breadth of information exchanged (Larson, 1992) . Thus, in addition to individual factors, interpersonal interaction is another dimension that may influence individuals' behavior of knowledge sharing. This study examines two popular interpersonal factors found in previous studies -social interaction and trust. Social interaction represents the strength of the relationships, the amount of time spent, and the frequency of communication among members. Hall (2003) stated that social interaction may lead to a series of exchange between parties. Nahapiet and Ghoshal (1998) argued that "network ties (social interaction) influence both access to parties for combining and exchanging knowledge and anticipation of value through such exchange." Furthermore, social interaction provides the opportunity to combine and exchange knowledge. Recent studies have also found empirical support for the influence of social interaction on individual's knowledge sharing (e.g., . This results in the following hypothesis:
H1c: Social interaction is positively associated with an individual's knowledgesharing behavior.
Trust refers to a set of specific beliefs primarily pertaining to the integrity, benevolence, and ability of another party . In the social exchange theory, Blau (1964) argues that trust is essential for the social exchange process. Trust helps create and maintain exchange relationships. When trust exists between two parties, they are more willing to engage in cooperative interaction (Nahapiet and Ghoshal, 1998) . Interpersonal trust is important in teams and organizations for creating an atmosphere for knowledge sharing (Nonaka, 1994 ). An important characteristic of informal interactions that should be noted is that individuals' contributions are difficult to evaluate. Therefore, trust is particularly important in volitional behaviors such as knowledge sharing in a VC . Hence, we posit the following hypothesis.
H1d: Trust is positively associated with an individual's knowledge-sharing behavior.
Organizational Efforts
The third group of factors that may affect knowledge sharing is organizational efforts in promoting such activities. Two organizational factors are common in KM research: organizational support and reward systems. Organizational support refers to the general perception that an organization cares for the wellbeing of its employees and values their contributions (Eisenberger et al., 1997) . The social exchange perspective assumes that the relationship between employees and their employer is built on the trade of effort and loyalty for benefits such as pay, support, and recognition . Therefore, organizational support, direct or indirect, is an essential factor in the theory. Supervisor and coworker support is a subjective measure of the degree of encouragement provided to and experienced by an employee in sharing solutions for workrelated problems through the openness of communication, opportunity for face-to-face and electronic meetings to share knowledge, and so on. Therefore, our fifth hypothesis is as follows.
H1e: Organizational support is positively associated with an individual's knowledge-sharing behavior.
In addition to organizational support, reward systems that provide members with incentives to shape their behavior (Cabrera and Bonache, 1999) or improve their performance in learning are also essential. Organizational rewards can range from monetary incentives such as increased salary and bonuses to nonmonetary rewards such as advanced promotions and other tangible rewards (Davenport and Prusak, 1998; Hargadon, 1998) . Organizational rewards are typically performancebased and can improve employee motivation . In some cases, organizations may also frame their reward policies on the basis of employees' conduct . Hall (2001) explored the theme of incentives for knowledge sharing and classified rewards into explicit/hard rewards and soft rewards. In most existing studies, the explicit/hard rewards that organizations provide to motivate employees to share knowledge are more popular. These include pay increase, stock options, bonuses, promotion, and guarantee of future contracts. This leads to the hypothesis below.
H1f: Reward systems are positively associated with an individual's knowledgesharing behavior.
The Moderating Role of Information Technology
The term "IT facilitation" in this paper means whether contributors use information technology, such as information and communication technology (ICT), computer-mediated communication (CMC), knowledge repository, knowledge management systems (KMS), blogs and online forums in virtual communities, to support knowledge sharing. In fact, many organizations have already adopted some kinds of Knowledge Management System (KMS) or Information communication Technology (ICT) to facilitate knowledge sharing among organizational members (Davenport, 1997; Ruggles, 1998, O'Dell and Grayson, 1998) . According to Yeh et al. (2006) , IT facilitates effective knowledge management, including employees to share their knowledge, because ICT can provide communication channels for obtaining knowledge, correcting flow processes, and identifying the location of knowledge carriers and requesters. IT have the ability to overcome constraints of time and place, to retrieve and search for associated information, to reprocess and merge different contents, and to support many-to-many communication flows. Moreover, information systems can reduce the sharing costs and communication costs since sharing knowledge electronically incurs the same costs of codification, regardless if it is shared with one person or thousands of people (Jarvenpaa and Staples 2000) . IT expands the scope of the potential audience, increasing the status and reputation benefits gained through sharing with larger audiences . Generally speaking, information technology can stimulate knowledge sharing by reducing costs and increasing benefits (Sambamurthy and Subramani, 2005) .
Albeit promising, information technologies create challenges for knowledge sharing. Several research has found that IT usage may not significantly influence organizational members' willingness to contribute knowledge Gottschalk and Solli-Sather, 2007; . A possible reason is that IT offers limited opportunities for truly "social" communication (van den Hooff and . Security and privacy may be other concerns. Information technologies, such as CMC, are considered as the "lean" electronic media (Carlson and Zmud 1999) . It provides lower social cues compared to face-to-face (F2F) that can provide continuous feedback during the interaction, using various social cues and body languages, and enabling unpredictable and spontaneous remarks. Due to reduced social context cues and the utilization of "leaner" communication media, the communication efficiency and team outcomes may decrease if IT is used to facilitate knowledge sharing. Some empirical evidence also suggests that facilitating shared understanding and resolving complex issues may be more difficult over IT. For example, Warkentin et al. (1997) found that it takes more time and effort by group members to achieve the same level of mutual understanding in CMCs, than in faceto-face communication. Since individuals have to codify their knowledge before sharing, the effort and time for communication increase in an IT environment, which may hinder knowledge sharing.
For a better view of the role of IT in knowledge sharing, van den Hooff et al. (2003) suggested researchers to consider the effect of IT together with other influences, such as identification, commitment and trust. Several studies indicated that IT context can provide a valuable backdrop for interpreting research on knowledge sharing. For example, Kankanhalli et al. (2005) reported that the impact of factors that influence an individual's knowledge sharing decision appears to be moderated by contextual factors. The study of DiGangi et al. (2012) comparing Computer-Mediated Communication (CMC) to face-toface (F2F) environments also reported that the effect of different factors influencing knowledge sharing may vary in different contexts. Thus, it seems interesting to explore whether the IT context could moderate the effect of social exchange factors in knowledge sharing.
Moderating effects on individual cognition
IT facilitation of knowledge sharing has a number of characteristics, such as anonymity, lack of social cues and absence of status differences, which lead to producing more ideas and greater equality of participation (Bordia, 1997) . Past literature (Weisband, 1992; Bordia, 1997) indicates that discussion in CMC groups has less interpersonal or social pressure. Intrinsic motivation may be strengthened when an individual has the feeling of being free and relaxed vs. coerced and pressured. It implies that an individual is more likely to engage in a particular behavior when the person feels free from pressure (Deci and Ryan, 1985) . Therefore, with IT facilitation, intrinsic motivation may have a stronger effect on knowledge sharing. Furthermore, differential benefits may be perceived when knowledge sharing occurs in online and F2F environments. As opposed to F2F environments, CMCs often do not possess assurances of direct reciprocal behavior from the original information seeker (Constant, et al., 1996) . That is, individuals may lower their expectation of direct reciprocity when they share knowledge in an IT-based environment (DiGangi et al., 2012) . Intrinsic motivation becomes more important under situations without external benefits. Thus, the following hypothesis is posited:
H2a: The effect of intrinsic motivation on knowledge sharing behavior will be stronger in an IT-facilitated environment.
From the other perspective, a considerable amount of research gas suggested that in-formation and communication are important antecedents of commitment (Foy, 1994; Meyer and Allen, 1997; Postmes et al., 2001) . Commitment is a collectivistic motivator that drives people to care more for the whole community or their moral obligations and, thereby, pay less attention to self-benefits and risks. Furthermore, van den Hooff and de Ridder (2004) found that CMC use could positively influence affective commitment because the specific characteristics of CMC (such as reduced social cues and asynchronous communication) and lead to socially 'richer' communication, stronger identification with the group and more collective behavior. These findings imply that organizational commitment may have stronger influence for an individual to engage in knowledge sharing in an IT environment (e.g. CMC, ICT) vis-àvis the Face-to-Face environment. Thus, the following hypothesis is posited:
H2b: The effect of organizational commitment on knowledge sharing behavior will be stronger when IT facilitation exists.
Moderating Effects on Interpersonal Interaction
ICT has the ability to overcome barriers of space and time. This feature can lead to more social interaction, stronger identification with the group and more collective behavior as knowledge sharing (Walther, 1996) . CMC provides great convenience for easy and frequent contacts with others, which are helpful to build up shared practice and shared visions in a community. Since shared practice and visions are a ground for identification (Brown and Duguid, 2001; Scarbrough and Swan, 2001) and are useful for forming a "common identity" with which members can identify (Postmes and Spears, 2000) , we project a positive effect of using ICT to identification with the community. Since past research has indicated that identification positively influences community members' ability and willingness to share knowledge (van den Hooff et al. 2003) , the following hypothesis can be posited:
H2c: The effect of social interaction on knowledge sharing behavior will be stronger when IT facilitation exists.
Comparing with F2F meeting, IT-based KM systems can efficiently store and disseminate knowledge to a large population. This implies that shared knowledge is easily transferable to other unknown individuals with IT facilitation, which may increase the perceived risks associated with knowledge sharing. For example, Robert Jr. et al. (2009) found that perceived risk will increase when individuals shared in an ICT-mediated environment. Individuals may be reluctant to share knowledge because they feel that contributing valuable knowledge reduces their unique value, power and job security in an organization. In addition, relationship conflict was found to have a stronger negative influence on group potency in CMC groups than in face-to-face groups.
Managing the divergence and multiplicity of opinions and interpretations is more difficult over CMC when conflict among members is present. In this case, trust becomes an important factor in a CMC environment.
A number of studies have claimed that ICT will enhance the degree of trust among people. For example, Jarvenpaa and Leidner (1999) argue, virtual teams that interact through ICT can very well develop trust. Burgoon et al. (2003) reported that participants who communicated exclusively through electronic communication were able to establish trust without meeting face-to-face. Our position here is that trust among knowledge contributors evolves to overcome barriers of perceived risks and relationship conflict. Thus, the following hypothesis is posited:
H2d: The effect of trust on knowledge sharing behavior will be stronger when IT facilitation exists.
Moderating Effects on Organizational Efforts
Another feature (or limitation) of CMC is that it takes more effort in the communication process as compared with the F2F communication. It takes longer to type and transmit a message under a CMC condition (Lebie et al. 1996) . Findings also indicate that CMC groups need time to learn new medium and technology. Knowledge possessors may incur difficulties when they use new technologies for sharing, especially for older workers with less computer experience (Laguna and Babcock, 1997) . Users may become frustrated with CMC, and they react by lowering their evaluations on the technology. Their computer anxiety may increase when the organizations implement IT-based KM systems for knowledge sharing. In such conditions, support from top management and colleagues can reduce their anxiety and enhance their self-efficacy (Shih and Huang, 2009 ). The study of van den Hooff et al. (2003) indicated that computer comfort and self-efficacy positively influences the extent to which a member of a community uses ICT to share knowledge with other members. Organizational support also reduces user resistance when new information systems are introduced (Adams et al., 2004; Kim and Kankanhalli, 2009 ). That increases the likelihood that users will accept KMS for knowledge sharing. Thus, the following hypothesis is posited:
H2e: The effect of organizational support on knowledge sharing behavior will be stronger when IT facilitation exists.
The cost of knowledge sharing may differ between F2F and CMC environments. The social exchange theory states that Individuals weigh their expected cost and expected benefit in their social acts. As more efforts are required for knowledge sharing In an ITbased environment, people may be less willing to contribute their knowledge without appropriate tangible rewards from organizations. Therefore, we can anticipate that reward systems will have a stronger effect in motivating knowledge sharing behavior in the CMC environment. Thus, the following hypothesis is posited:
H2f: The effect of reward systems on knowledge sharing behavior will be stronger when IT facilitation exists.
To put together all the above hypotheses, our research model and hypotheses are illustrated in Figure 1 .
Figure 1 -Research Model and Hypotheses

Research Methodology
In order to test the hypotheses, we conducted a meta-analysis to analyze data reported from previous literature. Meta-analysis is a technique that enables researchers to collect data from multiple previous studies in order to draw valid conclusions and explain variability in findings across multiple studies. The metaanalysis techniques employed in this study are similar to those employed in prior IS studies (e.g., Alavi and Joachimsthaler, 1992; Dennis et al., 2001; Kohli and Devaraj, 2003; Yetton, 2003, 2007; Sabherwal et al., 2006) .
We followed the procedure suggested in Sabherwal et al. (2006) , which includes data collection (identifying the individual studies to be included in the analysis), variable measurement (coding individual studies), and data analysis (accumulating the findings reported by individual studies).
Data Collection
The sample of this meta-analysis consists of empirical studies reported in scholarly/peerreviewed journals and conference proceedings but omits unpublished dissertations and working papers. Following Hunter and Schmidt (2004) and Sharma and Yetton (2007) , studies were located through multiple literature searches, including bibliographic databases such as ABI/INFORM, Emerald, Science Direct, and EBSCOhost. The databases were searched using the following multiple keywords: "knowledge sharing", "knowledge contribution", "knowledge distribution", "information sharing", and "information distribution". All keywords were searched on titles, author's keywords, or abstracts of papers. The initial search produced 2,546 items.
Studies were selected for inclusion in the meta-analysis only if they satisfied the following three criteria. First, they had to be empirical and had to report the correlation between knowledge-sharing behavior and the independent variables in this study. Second, they had to provide adequate descriptions of the sharing environment and/or IT tools used.
Third, in case the same study was reported in multiple papers, only one of them was selected to avoid overweighting. This screening process resulted in 164 studies published between 1994 and November 2010. The most common reasons for excluding a study were lack of adequate empirical data for the metaanalysis.
Papers published in peer-reviewed conference proceedings were included in order to alleviate the potential problem of favoring studies with statistically significant results over studies with insignificant results (Cooper and Hedges, 1994) . The conference proceedings included in the study were ICIS, AMCIS, PACIS, HICSS, and ECIS. The search process yielded 44 conference papers.
Since different studies often adopt different variables or define the same variable differently, the resulting papers were further screened by two criteria: (1) whether the study is on the individual level behavior, and (2) whether variables are defined in a comparable way. After carefully reading and coding the selected papers, 51 articles remained for our final meta-analysis. Among them, 34 were journal articles and 17 were conference papers. One of the journal articles included two separate data sets that are considered two different studies for the purpose of our meta-analysis. The total sample size for our study was 52. Table 1 lists the studies included in the meta-analysis and their IT facilitation.
Variable Measurements and Coding
Independent and dependent variables were properly coded to fit our research constructs. Two researchers coded each paper independently. Any inconsistency in coding was discussed and reviewed by the third researcher. Key concepts of each study were identified. Similar concepts were then grouped into a construct. The coding of each variable is explained below.
(1) Intrinsic motivation Intrinsic motivation was defined as "doing something because it is inherently interesting or enjoyable" (Ryan and Deci, 2000) . Deci and Ryan (1985) stated that intrinsic motivation is also influenced by three innate psychological needs (i.e. autonomy, competence, and relatedness). Thus, this construct includes intrinsic rewards, satisfaction, enjoyment, autonomy, competence, and selfefficacy.
(2) Organizational Commitment Organizational commitment was defined by most researchers as employees' attitude toward their job and attachment to and involvement in the organization. Commitment represents a duty or obligation to engage in future action and arises from frequent interaction (Coleman, 1990) . identified three types of commitments: (1) continuance commitment from necessity, (2) normative commitment from obligation, and (3) affective organizational commitment from emotional attachment to and involvement. In this study, data on individuals' commitment to an organization, team, or other persons were put under this construct.
(3) Social Interaction Social interaction represents the strength of the relationships, the amount of time spent, and the frequency of communication among members . The measurement includes mutual understanding, influence, communication, and reciprocity with each other. It also includes individual's social skill, connection and network.
(4) Trust
Trust is defined as "the willingness of a party to be vulnerable to the actions of another party based on the expectation that the other party will perform a particular action important to the truster, irrespective of the ability to monitor or control that other party." (Mayer et al., 1995) . McAllister (1995) classified two types of trust: (1) cognition-based trust: a rational evaluation of an individual's ability to carry out obligations; (2) affect-based trust: an emotional attachment that stems from mutual care and concern that exist between individuals. The measurements of individuals' trust in their organizations, teams, or other persons were included in this construct.
(5) Organizational Support
Organizational support is defined as a global belief concerning the extent to which an organization values employee contributions and cares about their well-being (Eisenberger et al., 1986) . Organizational support describes the quality of the employee-organization relationship as indexed by an employee's perception of commitment and support from top management, supervisors, and coworkers, either directly or indirectly (Kulkarni et al., 2006) . identified two major aspects of organizational support. First, the organizational context provides opportunities for employees to interact with each other and individuals have different degrees and nature of interpersonal relationships. Second, organizations have the authority to take steps to achieve specific goals as well as to provide resources to support or inhibit certain employee actions. Therefore, we included both types of formal support (e.g. train) and informal sanction, and help from top management, supervisors, and coworkers.
(6) Reward Systems
Reward systems are incentives that the organization provides to its members for shaping their behavior (Cabrera and Bonache, 1999) or improving their performance . Organizational rewards are typically based on performance measurement so that organizations can improve employee motivation . Some firms' reward policies are also based on processes and behaviors and not only outcomes . Organizational rewards found in sample studies ranging from monetary incentives, such as increased salary and bonuses, to nonmonetary awards, such as promotions, advancement, and other tangible rewards (Davenport and Prusak, 1998; Hargadon, 1998) . In our study, we focus on the extrinsic rewards that organizations provide to motivate employees or members to share knowledge. The constructs include reward, incentives, promotion, and advancement, but excludes "intrinsic reward." (7) Knowledge-sharing Behavior Knowledge-sharing behavior was defined as the degree to which one actually shares one's knowledge with other persons, groups, or organizations. In previous studies, researchers used various variables to measure knowledge-sharing behavior, such as frequency, quantity, time spent on knowledge sharing . Some other research focused on different receivers, such as external customers (Chen and Barnes, 2006) and team members or individuals sharing taskrelevant ideas, information, and suggestions with each other . We also include knowledge sharing as the process in which individuals mutually exchange implicit and explicit knowledge (van den Hooff et al., 2003; .
(8) Moderating Variable: IT Facilitation
Regarding IT facilitation, we classified the sample by whether a particular study adopted an IT-based tool for knowledge sharing (i.e. Using IT or non-IT). The last column in Table  1 shows the classification of our sample.
To ensure consistency in coding, we designed a coding sheet and formulated coding rules (e.g., preference for multi-item measures over single-item measures). Initially, two researchers coded the selected papers independently. The researcher identified variables in their research model, contexts, and the relevant statistics (including correlations, reliabilities, and sample sizes) and the IT context. The coding results were then compared and disagreements were resolved through discussion. A total of 175 usable relationships were identified and coded from the 52 studies for testing the six pairwise relationships in our research model.
The descriptive statistics of the sample are shown in Table 2 . As we can see, some relationships have been studied more extensively than others. For instance, the number of instances that investigates the relationships between intrinsic motivation (IM) and knowledge-sharing behavior (KSB) and be-tween social interaction (SI) and KSB is 37 and 40, respectively, while the number of instances that investigates the relationship between organizational commitment and KSB is only 16. The range of correlation coefficients also varies substantially. For example, the correlation between social interaction (SI) and KSB varied from -0.15 to 0.652. The sample sizes of the selected studies vary from 34 to 824.
Results
Correlation Analysis
We followed the guidelines of Hunter et al. (1982) in making statements on the overall significance of each pairwise relationship. First, the sample size-adjusted correlation was calculated. Then, the mean was corrected for attenuation, since the effect of the measurement error could attenuate the correlation coefficient. In other words, the error of measurement could systematically lower the correlation between variables --the true population effect size. In most studies, coefficient alpha is used as an estimator for the measurement reliability of variables -a practice also adopted in our study. The statistical significance of the correlations was deduced by the combined Z scores for each construct. Further, we tested the significance of our findings. The fail-safe N statistic was calculated for every pairwise relationship to provide the number of insignificant correlations (studies) that would have to be included in the sample to reverse the conclusion that a significant relationship exists.
Based on Rosenthal's (1991) suggestion, the significant threshold of fail-safe N in the 95% confidential level is Nfs > 5 * k + 10, where Nfs is the fail-safe N and k is the total number of studies in each pairwise relationship. The results shown in Table 3 indicate that all combined Z scores are significant (p < 0.001). However, the pairwise relationships between organizational support and knowledgesharing behavior do not clear the file-drawer test at the 0.05 level, since fail-safe N (104.00) is less than the threshold (135). All other pairwise relationships cleared the test and were good enough to conclude the significant results across studies. In other words, our findings in Table 3 support hypotheses H1a~H1f with the exception of H1e. That is, on the basis of an aggregation of 52 studies, five social exchange factors were found to have a significant effect on KSB. The only inconclusive factor is organizational support.
Moderating Analysis
In order to investigate the moderating effect of IT facilitation, homogeneity estimates (Q) for each relationship were calculated based on the Hedges and Olkin (1985) procedure. This gives an indication of the possible moderating effects. Q value, which is based on Fisher's Z scores, is compared to a critical value, which is χ2 for α = 0.05 and k -1 degrees of freedom (k being the number of studies). If Q value exceeds the critical value, the hypothesis of the homogeneity of study effects is rejected and the heterogeneity of study effects suggests the presence of moderating variables.
The result shows that all six pairwise relationships fail the homogeneity test (p < 0.001).
That is, moderators exist. We further divided the sample into different groups (as shown in the categories in Table 1 ) to separately test the effect of independent variables. The effect of IT support was examined by the difference between two groups: using IT (k = 32) and non-IT (k = 20).
We applied three indices to test the significance of moderators. The moderating effect exists if the results in two groups differ. The average residual variance of groups was required to be less than the one in the combined samples (Hunter et al., 1982; Bausch and Krist, 2007) . As a final step, we calculated t-statistics to test for significance of differences in effect sizes (Dennis et al., 2001) . The moderating effect is concluded if two or more of the three tests support the existence of such an effect.
The result of the three indices for every pairwise relationship between the two groups is shown in Table 4 . For the using IT facilitation group, four pairwise relationships (organizational commitment, social interaction, trust, and reward systems) cleared the test, but the other two (intrinsic motivation and organizational support) did not. In other words, IT facilitation can moderate the effect of organizational commitment, social interaction, trust, and reward systems on KSB. However, the influences of organizational commitment (0.526 -->0.324) and trust (0.561-->0.348) on knowledge sharing behavior under different IT context reveals opposite results as we hypothesized. Therefore, we conclude that Hypotheses H2c and H2f are supported, but H2a and H2e are insignificant, and H2b and H2d are significant but the direction is opposite to the hypotheses and hence are considered to be unsupported. 
Discussion and Conclusion
In this paper, we have reported findings from a meta-analysis on 52 published studies to examine social exchange factors and their effects on individuals' knowledge sharing behavior. Drawing on the social exchange theory and individual's knowledge sharing, this paper has two major contributions.
First, it demonstrates that, as predicted by the theory, social exchange factors were positively associated with knowledge sharing. The results indicate that most constructs in the social exchange theory (except organizational support) can explain an individuals' knowledge-sharing behavior. This confirms the role of social exchange as a key theory in interpreting individual's behavior in knowledge sharing. Organizational commitment has the highest correlation coefficient (0.449) among the social exchange factors. In interpersonal factors, trust is the strongest factor that makes an individual to share their knowledge with others.
An interesting observation is that the correlation between organizational support and individuals' knowledge-sharing behavior is not as significant as many would believe. One possible explanation is that the effect may be diluted by the heterogeneity of different types of organizational support including formal support (e.g., training) and informal sanction and help from top management, supervisors, and coworkers. While some types of organizational support may have an effect on knowledge-sharing, others may not. Another possibility is that task accomplishments and job security often take priority over knowledge sharing; hence, management support may affect employee attitude but its effect may not be strong enough to change behavior ). Although we did not find significance for organizational support from previous studies, we cannot conclude that organizational support does not have any effect on knowledge-sharing behavior. Its actual impact requires further examination.
Second, this study explores the moderating role of IT facilitation, which has not received much attention in previous studies. We have found that IT facilitation has moderating effects on four factors -organizational commitment, social interaction, trust, and reward systems. The effects of organizational commitment and trust on knowledge sharing are stronger for the context of non-IT support while social interaction and reward systems are more important in IT facilitating environment. These results shed lights on our understanding of the role IT in knowledge contribution.
Implications for Research
This paper develops an extended social exchange model to consolidate inconsistent findings in knowledge-sharing literature. The results have several important implications for future research. First, we have identified six major social exchange enablers and investigated their effects on knowledge sharing from three facets: personal cognition, relationships among members, and organizational effort. The results showed that most of these factors had significantly influences on individuals' behavior of knowledge sharing, which is consistent with the prediction of Social Exchange Theory. This extended model provides a useful framework for future research in the area.
Second, we have shown that contingent factors such as IT facilitation did moderate the knowledge-sharing behavior. As argued in the literature review, we need a way to explain some previously reported correlations between knowledge-sharing behavior and social exchange factors, such as external rewards of -0.10 , -0.02 ), and 0.10 against values of 0.41 , 0.52 , and 0.58 . Our model that includes IT facilitation as a moderator is an initial trial to explain these diverse findings. Our findings showed that the impacts of organizational commitment, social interaction, trust, and reward systems appear to be moderated by the contextual IT factor. Significant proportions of the variance in reported correlations are accounted for by the moderating effect of using IT to support knowledge sharing.
The other interesting findings, in contrast to what past studies had predict (van den Hooff and de Ridder 2004; Burgoon et al. 2003) , appeared the results to be negative association between organizational commitment and trust to share knowledge in an IT-facilitated environment. This suggests that we need to consider contextual variables such as IT use more carefully in future research, especially in investigating knowledge sharing behavior.
Implications for Practice
The findings of this study can also help practitioners. First, our results confirmed that people anticipate returns from knowledge sharing. Therefore, management should provide ade-quate incentive programs to motivate knowledge contribution. These programs can focus on extrinsic rewards, such as better work assignment, promotion incentive, salary incentive, bonus incentive, or job security.
Second, the management may design a mechanism to enhance the social relationship of employees before launching the KM system. Our study shows that social interaction and trust are more effective for encouraging knowledge sharing in organizations with IT support than those without IT facilitation. However, less knowledge is shared by knowledge workers in the KMS if social relationships in the organization are weak. Thus, encouraging employees to create and maintain their social relationships is important for knowledge sharing.
Third, since knowledge sharing is a form of social exchange, intrinsic motivation is important for individuals to establish and continue the exchange of expertise and resources, especially in the context of online communities which members voluntarily contribute their knowledge without receiving monetary rewards (Lee and Cole, 2003) . Managers can enhance members' intrinsic motivation through establishing their knowledge selfefficacy, providing more job autonomy, and encouraging their intention to help others.
Finally, enhancing organizational commitment and trust might be more effective for sharing intangible knowledge in a face-to-face mode. On the contrary, social interaction and extrinsic rewards may influence people to share their knowledge through IT-based KM system. Therefore, successful adoption of KMS may need more social interaction and carefully designed extrinsic reward systems.
Limitations and Future Research
The above conclusions are subject to a number of limitations, which also indicate opportunities for future research. First, this study examined only social exchange factors related to knowledge sharing. To focus on the perspective of social exchange, we did not use the dominant factors of other aspects as independent variables, such as personality traits Hsu and Lin, 2008) and social identity . Because of the nature of meta-research and limitations of data availability, a comprehensive study to include all potential factors is not feasible at this point. Future research may examine those factors excluded in this study.
Second, the study focuses on the social exchange aspect of knowledge sharing. Hence, other theories relevant to knowledge sharing behaviors, such as social capital (Kankanhalli et al., 2005; , are not examined. Future research may examine them or compare them with the social exchange theory.
Third, we have observed the existence of moderators and investigated the moderating effect of IT facilitation. Other potential moderators, such as culture (Griffith et al., 2006) , knowledge type , and performance-related competition (Wang, 2004) , may also worth investigation. It would be beneficial to conduct additional research to find their roles in knowledge sharing. There are multiple ways to operationalize IT facilitation. In our study, we divided it into two levels --using or not using IT to facilitate knowledge sharing, without considering the functional differences of the knowledge management systems in different studies. Whether different IT functions can result in different knowledge sharing behavior is an issue that needs further study.
Finally, the findings of the study may also be limited by the coding procedure. A metaresearch is targeted at drawing together previous research and correcting for sampling error in individual studies (Hunter and Schmidt, 1990) . Since different studies may define constructs differently, it is likely that the aggregation process leads to misclassification of relationships and hence result in wrong conclusions. For example, communication frequency and quality could be coded into two different constructs or a single one. Different coding certainly could lead to different results. Although we have taken all possible precautions to ensure proper coding, inherent limitations of the meta-analysis method always exist.
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